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(g) The invention relates to potynucleotlde sequences and 
proteins that are differentially expressed during m&lignan: 
tumour progression ana me Tastes is tn colorectal cancer and 
which may aer/e as general molecular maiKere h primary and 
metastatic neoplastic disease especially cu'urectel cancer end 
which may additionally provide a bade for therapy. 
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5 '-AGCGTGGCTA TCGAGGCGGA CCACGACCGG CTCAACAACS TTA7CAGTGA CC7CAATSCA 



AAAAACATTC AACACCTCAT TGCCCACCGT ATTCGCAAGC 7TCCCACTGT SCCTGCTGGT 
CCCGCTGTAG CCGTCTCTGC TGCCCCACCC TCTCCAGCCC CTGC7CCTG CTTCTGCCCC I 



TTA-3' end 
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TGCTGCAGCA GAGGAGAAGA CAGATGAGAA GAAGGAGGAG TCTGAAGAGT CAGATGATGA 

CATGGGCATT TCCCTTTTTG ATTAAATTCC TCCTCCCCTC CAATAACCTT T7IACACATC is 
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It wilt be appreciated that the fragment of formula I of the present invention may be used to identify rr.RNA 
species corresponding thereto in Northern blot analyses. 

The polynucleotide sequences of the present invention may also be characterised in that a cONA sequence 
derived from said polynucleotide sequences compnses the sequence insert in pLM59 (NCIB Nc. 12429). 25 

pLM53 has bean deposited under the Budapest Treaty with The National Collsctlons W Industrial a Martn? 
Bacteria Ltd, Tory Research Station. PO Box No. 31, 135 Abbey Road. Aberdeen, AB9 BDG. Scotland undat 
the deposition number NCIB 12429. The deposition date in respect of pLM59 is 19th March 1987. pLM59 
consists of transformed E.coli JM63 (ATCC NO 35607) See Gene 19. 0259-268, 1982 and 25 p24V247, 1983. 
The Insert sequence in pLM59 maybe defined by Ecofil and BamHI restriction sites at terminal ends and by the 30 
lengtn of the fragment (see Table 2) 

It will be appreciated that the insert sequence in pLM59 or the polynucleotide sequence of formula I 
hereinbefore def ired or a fragment of such sequences having at least 6, preferably at least 1 0, more preferably 
at least 12 especially at least 14 consecutive nucleotides may be used to obtain the corresponding genomic 
ONA or RNA sequences of humans and animals after such sequences have been closed in appropriate 35 
vectors using standard techniques known in the an (see for example T ManiaDs et at; Molecular Coning A 
Laboratory Manual. Cold Spring Harbor Laboratory, 1982). Polynucleotide secuences of the present invention 
may also be prepared by direct chemical or enzymatic synthesis or microbiological reproduction. 

It will also be appreciated that polynucleotide sequences of the present invention define the sequences of 
polypeptides which are encoded therein. The expression of such polypeptides may Itself constitute a useful ^ 
marker in the investigation of malignant disease. Such polypeptides may have some biological rote in the 
development of maiignent disease and interference with this function may be useful in therapy of malignant 
disaase. 

It will be appreciated that tha aforementioned molecular markers may be cetermtned In a number of dffferent 
ways. Thus for example polynucleotide probes may be constructed which ere capable of hybridisation to any 
portion cf the aenomic DNA precursor of the aforesaid RNA sequence including introns and non-coding as 
we'l as codinr portions of the DNA sequence. 

Polynucleotide probes may also if desired be constructed which are capable of hybridisation to any portion 
of the aforesaid RNA sequence, regardless of whether the portion is capable of translation into a polypeptide 
or not. Moreover, if desired the molecular marker in the form of en RNA sequence may be transcribed into a 50 
corresponding cDNA sequence using for example rovorso transenptaso and tho molecular marker determined 
by the use of a polynucleotide probe capable of hybridising to any portion of the cDNA sequence, it will be 
appreciated that the polynucleotide probe will compromise a nucleotide sequence capable cf hybridisation to 
a sufficient length of the sequence to be determined to ensure that the probe unamblgously detects the 
sequence of interest. In general the probe will be capable of hybridising tc at least S consecutive nucleotides 55 
of the sequence to be determined, preferably to at least 10 consecutive nucleotides, more preferaoty to at 
least 12 consecutive nucleotides and espedafty to at least 14 consecutive nucleotides. ' 

Thus according tc one feature of the present invention th*r« is provided a (Wtynunteotirie pro!:* which 
comprises a nucleotide sequence capable of hybridising to a polynucleotide of the present Invention or portion 
thereof said probe optionally having a labelled or marker component. 60 

As stated above the polynucleotide probes of the present invention will In general be capable of hybridising 
to at leas: 6 consecutive nucleotides of the polynucleotides of the present invention, preferably at least 10 
consecutive nucleotides, more preferably to at least 12 consecutive nucleotides and especially to at least 14 
consecutive nucleotides. 

The polynucleotide probes of the present invention may be labelled or marked according to techniques 65 
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^ a * fnr »»mnla Mp-radiolabelled in tny convention*! way. or alternatively radiolabeled by other 
known in the art for example, r ™'°«°^ a ' sss-radiolabelled probes. The probes may for 

w ^ns well ^r^n^^ > or ■ *P eCiM * 

1 1 S K pS^S- in Keystone. Colorado on March 15-20. 1981 vcL XXIII 1981 > 

Attracts of the 604th Biochemical Society Meeting, Cambridge England ^^jJ 1 *^^ ^ 
The aforementioned molecular markers may also be determined by the use of antibodies, which may be 
^c^l^t^t^y monoclonal, raised to a polypeptide sequence cooed for by at least a pornon of 

ths- protein encoded by the aforementioned genomic ONA sequence or corresponding RNA sequences or 

bind to any fragment of the protein. , ^ ^ -w^*™* hinn «- 

Tnus according to a further feature of the present Invention there is provided an antibody effective to bind a* 
ieest a fragment of the polypeptide encoded by the polynucleotide of ^ '™«^J^ 
15 "antibody* as used herein Includes all Immunoglobulins and fragments thereof which contein recognition sites 
tor entigenic determinants of polypeptides of the present invention. 

Th3 antibody of the present invention may If desired carry a label or marker component tor example as 
hrr«inbefore described in relation to the polynucleotide probes of the present invention. Thus the antibodies 
may for example carry a fluorescent marker, it is no: however necessary that the antibody of the present 
20 invention carry a label or marker component. Thus for example the antibody of the present invention may be 
detected by a second antibody which is an antibody to antibodies of the species of ths antibodies of the 
present Invention for example goat antimouse immunoglobulin. The second antibody will have a labelled or 
rr?.r*cer component 

The polynucleotides, polynucleotide probes polypeptides and antibodies of the present invention may find 
25 y:3 in the following areas:* t . #h> 

1) Serological diagnosis • Tor example testing patients, e.g. predisposed to malignance, tor the 
presence of the protein (encoded by the polynucleotides of the presen; invention) or antibodies thereto in 
llood. urine or other body fluids, tissue or excretion products ; 

2) Immunchistochemistry applications - forthe diagnosis of malignant disease in tissue samples 

30 3) Diagnostic imaging - in which case the antibody or probe will have en appropriate label or marker, for 

example a radioactive label or marker; 

4) Therapy -a) for example antibodies or the present invention may form part of an immunotoxin, 
sometimes termed the "magic Culler. In order to deliver toxic agents of drugs such as plant toxins e.g. 
ticin preferentially to the site of a malignant or even benign tumour (see for example European Patent 

3$ Application No. B43O480V8 - Publication Nc. 0145111): 

b) for example the antibodies of the present invention may be useful as a thereapeutic; 

c) for example polynucleotides of the present invention may be useful alone in therapy as anti sense 
DNA or RNA. Thus polynulaotldes of the present invention, optionally in a vector or in a polynucleotide 
analogue, which contains sequences complementary to DNA or RNA defining a protein which is 

ao differentially expressed during cancer ^regression and metastasis or portion tnereof may be employed to 

orevent expression of the said protein; 

5) Histological analysis - polynucleotide prcbes (DNA or RNA) having an appropriate label or marker 
may be useful In in situ hybridisation for histological analysis. 

6) Determination of predisposition to genetic disease -for example the polynucleotide of the present 
&s invention (DNA or RNA) may be useful in the analysis of restnction en2yme fragment length or oth«r 

polymorphisms associated wrtn a predisposition to malignant disease Furthermore, detection of 
mutations within the polynucleotide sequen .es of the present invention in individuals may correlate with a 
predisposition to malignant disease. 
Whilst the nucleotide sequences of the present invention were originally identified as being differentially 
50 e* pressed during malignant tumour progression and metastases In colorectal cancer, the nucleotide 
sequences hove been tound tc be additionally associated with malignant breast disease and metastases. The 
polynucleotide sequences of the present invenliun and fragments thereof, the polypeptides of the present 
Invention and fragments thereof and the antibodies of the present invention are thus of interest as general 
r-arkers in primary and metastatic neoplastic disease ana not only m relation to malignant breast disease and 
55 colorectal cancer and metastases associated therewith. 

Brief description of the drawings 

Figure 1 shows Northern blot analyses of normal mucosa RNA. Total HNA {10 ug per lane) from a 
sample of normal colonic mucosa was electropnoretically fractionated on a 1% agarose-formaldehyue 
$C gel and transferred to nitrocellulose. Individual lanes were hybridised with labelled recombinant piasmid 
probes pNM19. pNM32. pNM4: . pNM61 and pLM£9 as indicated (-.9. 32, 41 . 61. 59 respectively). 

Figure 2 shows Northern blot analyses of RNAs from mucosae, primary colon tumours and live* 
metastases. Total RNA- (1C ,ig per lane) was electrophoroticalty fractionated on a 1Vc acarosa-formaide- 
hyde gel. transferred to mtroceilulocc and hyoridieod with "P-labetled recombinant pLM59 DNA. RNAs 
€5 wore from: lanes 1-4, normal colonic mucosae; lanes 5-7, primary tumours: lanes 6 and 9. liver 
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metastases: lane 10, norma: human liver. RNAs in tares 1. 2 end 7 were prepared fro-n tissue samples 
obtained from patients with confirmed metastatic disease. RMAs in lanes 3-6 were prepared from tissue 
samples obtained from patients with no evidence of secondary disease at the time of surgery. 

Figure 3 shows the relative abundance of pNM32 RNA at different stages in colorectal tumour 
progression. The relative abundance of RNA homologous to recombinant plasmid pNM32 in tissue s 
specimens representing different stages ot colorectal tumour progression wa* determined by 
doubling-dilution RNA dot-blot hybridisation to x p-lacetled plasmid DNA. Total RNAs at a concentration 
ot 500 iig/ml were diluted and applied to nitrocellulose as described (see Materials and Memoes) In a 
volume of 4 ui, the first dot in each series thus representing 2u.g of total RNA. 
It may be advantageous to present the polynucleotide probes and/or antibodies ot the present invention in io 
the form of diagnostic Kits and kits are regarded as further features of the present invention. 

Thus according tn a further feature of the present invention there is provided e kit for detecting 
polynucleotides of the present invention wltidi comprises a polynucleotide probe as neretnberore defined, 
optionally tn labelled or marxed form. The kit may additionally contain means for labelling or marking the probes 
either prior to or subsequent to hybridisation, where sueh probes are not already labelled or marked. The kit is 
may also contain means for detecting said label or marker. If desired the kit may contain enzymes such as DNA 
polymerase or enzymes for introducing appropriately labelled nucleotides into DNA or RNA probes. Trio kit 
may contain reaction endonudeeses and other appropriate materials for performing analyses of RFLP's. 

According to a f urtner tcaturo ot the present invention there Is provided a kit for detecting irm polypeptide of 
the present Invention or fragments thereof which comprises an antibody of the present invention as so 
hereinbefore defined, optionally in labelled or marked form. Where The antibody is not in labelled or marked 
form the kit may contain a second antibody which is an antibody to antibodies of the same species as the 
unlabelled antibody as hereinbefore described. The second antibody will be labelled or marked and the kit may 
include a format appropriate for effecting the determination for example as described in US Patent 
No. 4,376. 1 1 0. The kit may also contain apparatus for the preparation of histologic*] samples for analysis using & 
antibodies at I Km present invention. 

If desired the polypeptide of the present invention or fragments Thereof may be useful as stanoards in 
analysis of samples by physical techniques, for example HPLC, TLC or other chromatographic ar.d/or 
spectroscopic techniques. 

According to a tuther feature of the present Invention there is provided e Wt for manufacturing the x 
polynucleotide of the present invention which kit comprises microorganisms containing vectors capable of 
producing the polynucleotides of the present invention. 

For diagnostic imaging the polynucleotide probe or antibody of the present invention will have an 
appropriate labelled or marker component, tor example e radioactive laoel or marker, and will conveniently be 
presented in a form suitable for ingestion or infection. 25 

Tne antibodies of the present invention may also be of interest In purifying a polypeptide of the present 
invention and accordingly we further provide a method of purifying a polypeptide of the present Invention as 
hereinbefore defined or any portion thereof or a metabolite or degradation product thereof which methori 
comprises the use of an antibody of the present invention. 

The purification method of the present invention may be elected by any convenient technique known In the 40 
art tor example by providing the antibody on a support and contacting the antibody wfth a solution containing 
the polypeptide whereby the antibody binds to the polypeptide of the present invention. The polypeptide may 
be released from binding with the antibody by known methods tor example by changing the ionic strength of 
the solution in contact with the complex of the potypeptide/antibody. 

The following non-iimiting Example is provided in order to illustrate the present Invention:- 45 

EXAMPLE 1 

MATERIALS AND METHODS 

SO 

Tissues 

Specimens of histologically confirmed adenomatous polyps, colorectal tumours, and Hver metastases from 
colorectal tumours were obtained Irom patients undergoing surgery at Glasgow Royal Infirmary. Specimens of 
histologically norma) colonic mucosae were obtained from tissue adjacent to the resection margins of 
surgically removed colorectal tumours. All tissues were Immediately frozen in liquid nitrogen and stored at 55 
-70* C until required. 

Isolation ol total RNA 

Total RNA was isolated from the frozen tissue specimens by a modification of tl«! method of Chirgwin et al 
(1979), which yields undegraoed total RNA suitable tor the isolation of poly(A)* RNA. overcoming the high level so 
of activity associated with endogenous RNAases in these tissues. A sample (about 051g)of the tissue 
specimen was ground to a fine powder under liguld nitrogen in a pre-cooled porcelain mortar and pestle. The 
ground tissue was lysed by transfer to 20 ml of guanidinium thbeyanate solution (5 M guanldlnlum thloeyanate, 
5<Vo mercap:oethanol. 50 mM tris-HCI. 60 mM EDTA. pH 7.01. DNA was fragmented by sonteatlon. 1/10 vol 200/r 
sarcosine added and tne solution warmed to 65'C in a water bath for two minutes. Gross tissue debris was M 
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removed bv ctntrifugation at 1000 rev/min for 10 minutes in a MSE 4L centrifuge. The solution was layerec 
ovTr \ 7^^o!a (5.7 M CsCI. 50 mM EDTA. pH 7.0; refractive index 13995) and cemnfugaa at 22,000 
rev/min [60 000 0*0. at 17° G for 48 hours in an IEC SB-110 rotor. 

The pSSu Resuspended in s;orl.e water and precipitated by adding 1/10 vol 3 M sodium acetate and 3 
vo absolute tthanol. The solution was kept at -20'C overnight, and the precipitated materiel recovered by 
wSon at 10.000 rev/min [8700 g.v) at 4>C for 20 minutes in a Sorvall HB4 rotor. The pellets were 
washed in 70% and 95% ethanol and finally resuspended in sterile water at a concentration of approx. 1 

m PoMAJ* RNAs were isolated from total RNAs by the method of Aviv and Leder (1972) using oiigo(dT)- 
cellulose (BRL). recovered by precipitation and washed as described above, and finally resuspended tn sterile 
water at a concentration of 250 ufl/ml and stored at -20° C. 

eDNA library con struction 

Double-stranded cONAs were synthesised from po!y(A)* RNAs by the method of Wickens et al (1978). 

1$ Olioo(oT)-primed poly(A)* RNA was reverse transcribed by AMV reverse transcriptase (Bio-Rad Laboratories) 
to generate a first strand with a hairpin loop which was used to prime second strand synthesis by E.coh DN A 
polymerase I (Boahrtnger). Tne hairpin loop was removed by digestion with S1 nuclease and the resultant 
cDNA was blunt-end iigated into the Sma1 site of plasmid pUCB. The recombinant plasmids were used to 
trHrisfnrm E.coli JM83 and individual recombinant clones were grown on L-agar 9 cm ptatcc. Individual colonies 

20 were picked, inoculated, and grown in 9&-well microtttre plates (Flow Laboratories), duplicated and stored at 
.20° C. Simultaneously, using a transfer plate (Dynatech), two nylon filter (Blodyne A. PALL) replicas of each 
plate were copied, and the bacterial DNA lysed and baked onto the filters for screening. The insert is recovered 
by digestion of the recombinant plasmid with Eco Rl and Bam HI by methods known in the art. 

25 cPNA probe preparation end colony hybridisation 

— A n ot t ho probes used to screen the libraries were single-stranded cDNAs synthesised from poly(A)* RNAs 
using AMV reverse transcriptase (Bio-Rad Laboratories) and ^p-dCTP (n-^p-dCTP, 400 Ci/mmol, Amersham 
International pic) as label. Colony hybridisation (Gronslein and Hogness, 1975) tc the nylon filter replicas of the 
cDNA libraries wes carried out as described by the manufacturer (PALL) at 65*C tor at least 12 hours using a 

30 probe concentration of C>1x10 8 cpm/ml. Excess probe was removed by three half-hour washes in a washing 
butter (5 mM NaH 2 P04, 1 mM EDTA, 0.2% SDS) at 65"C. Colony hybridisation was visualised by 
autoradiography al -70" C using Kodak X-Omat film and Dupont Lightening Plus intensifying screens. 

Plasmid DNA isolation and dot-blot hybridisation 

35 Small-scale bacterial cultures (2 ml overnight cultures) were used for the isolation ol plasmid DNA by the 
metnod ct Birnfcoirn and Doly (1979). The ONAs were dot blotted onto Biodyne A nylon membrane filters, 
denatured and baked as described by the manufacturers (PALL) prior to hybridisation under conditions as 
described for colony hybridisation. For lurthcr study plasmids were isolated from 500 ml overnight cultures, 
using the alkaline lysis method of Birnooim and Doly (1979). The plasmids were purified by CsCl »nri suciose 

40 gradient centrtfugatlon. Recombinant plasmids were finally resuspended in TE buffer (10 mM tris-HCI, 1 mM 
EDTA, pH 8.0) at a concentration of 250 ug/ml and stored at 4*C. 

Northern blot analysis and dot-blot analysis of total RNA 

Total and poiy(A)* RNAs in s buffer solution containing 50% formamide and 2.2 M formaldehyde wee 
45 heated to 65* C for 10 n-inules. tfiillwl m ice. and electrophoretically fractionated on 1°/c agarose -formalde- 
hyde gels prior to Northern blotting onto nitrocellulose as described by Thomas (19B0J. 

Serial doubling dilutions of total RNAs In sterile water were heated to 65* C for 1 5 minutes and chilled on ice 
before dot slotting onto nitrocellulose that had been previously wetted In 20X SSC (2 M NaCI, 0.3 M sodium 
citrate, pH 7.0) and air dried. The RNAs were immobilised onto tne nitrocellulose by baking fcr 2 hours at 80° C. 
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Southern blot analysis 

Restriction enzymo digested normal human white blood cell DMA, 18 u.g per lane, was electrophoretically 
fractionated overnight on 1% agarose gels, and then transferred to nitrocelljlose using a modification of the 
method of Southern (1975). 



Hybridisation conditions 

Recombinant plasmids were radioactrvety labelled oy nick-transiaiion using K p-dCTP (a- M p-dCTP. 400 
Cl/mmol, Amersham International pic). Nitrocellulose Ml*!* wnrr. firtHtyhtMlised in a buffer containing 50% 
formamide. 0.1% SDS. 5X Denhardfs (0.1% ficol 400K MW. 0.1% polyvinyl pyroRdine 360K MW, 0.1% bovine 

€0 serum albumin). 5X SSC. 50 mM scdium phosphate , 500 ug/ml salmon sperm DNA. 10 ug/ml each of paly(A) 
and poly(C). 1% glycine, pH 7.0. tor at least 12 hours at 42 s C. Hybridisations were carried out in a buffer 
containing 50% formamide, 1C% dextran sulphate, 0.1% SDS, 5X SSC, 1X Denhardts. 20 mM sodium 
phosphate, 100 ug/rr.l each cf poly(A) and po:y(C). pH 7.0. for at least 12 hours at 42°C with a probe 
concentration of 0.5-1x10* cpm/ml. Following hybridisations filters were washed at 65*C tn 2X SSC, 0.1% 

5J SDS. then 0.5X SSC. 0.1% SUS ard finally 0.1X SSC, 0.1% SDS, and exposed to Kodak X-Omat film with 
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intensifying screens at -7C'*C. 

RESULTS _ 

Screening of cONAJIbrartcs , (il 5 

A cPNA library of cpprc* . 6000 clones representative of ncrrnol colonic mucosa poly I A)* «NAs wes 
screened witr. probe* generated Iron poiy[A)- RNAs according to the scheme ortirad « me screen ng 
protocol set out below 

70 
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screening protocol for cDKA librarie s* Identlf ication of 
recombinants associated vith tuaour stage. 
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I* Uormal colonic mucosa 
cDNA library 
about 5000 clones 



Colony hybridisation l i 

I 

probes*: normal mucosae(4) b 



912 clones 



I 



Colony hybridisation 2 1 

probes; normal oucosae(2) 
colorectal ca(5) 



I 

89 clones 



l 



riasmid DMA dot-blot ! 
hybridisation i 
l 

probes; normal mucosae(3) 
colorectal ca(3) 
liver oetasraset»(3) 



I I 

t Liver metastasis 1 

i cDKA library I 

f about 3000 clones 1 

J < 

I 



probes: liver metastases(2) 
colorectal caU) 
I 

288 clones 
I 
1 
I 
I 

probes: normal mucosae(3) 
colorectal ca(3) 
liver metastasesO) 
normal liver(l) 

I 

82 clones 



probes: normal mucosae(3) 
colorectal ca(3) 
liver metastases^) 
normal llver(l) 



ss 



a. All pn ih*s ww«i « "p-clCTP-tabe Ini r.DN*Ad reverss trenssribed Uam poly(A)* RNAs. 
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Table 1. 
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Recombinant cDNA dot blot hybridisation to cDNA probes 
from histologically graded tissues 



Origin of Relative hybridisation to cDNA probes 

recominant Number representing* 

clones of clones** Mucosa Primary Secondary 

tumour tumour 



Normal colonic 6 + c + - 

mucosa 7 + + +/- 

cDKA library 7 + ++ * 

Liver metastasis 8 + + 4+ 

cDNA library 6 + +4- + 



a. 32 F-labelled single-strained cDNAs reverse transcribed from 
total poly(A) + RNA. 

b. Clones grouped on the basis of hybridisation of rlasmid DNA dot 
blots with probes indicated; identical results obtained with 
probes derived from throe specimins of each tl66ue type. 

c. Hybridisation signals; ++ t very strong; +, strong; — , weak or 
absent. 
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Table 2. Characteristics of five selected cloned sequences. 



cDNA clone e Size of cDNA Size of homologous 
insert (bp) RNA (kb) 



pNM19 530 

pNt£32 485 

pKHal 420 

pNM61 230 

pLM59 400 



Table 3. Relative abundances of five mRKAc in mucosae, polyps, 
carcinomas and metastases. 

v 



Tissues Recombinant clones 

pNM19 pNH32 pNMU pNH61 plK59 



Mucosa U) a 


104 b 


320 


96 


130 




Folyp (3) 


88 


192 


192 


85 


4 


Carcinoma (O 


107 


32 


32 


32 


8 


Ketastasee (2) 


10 


24 


9 


9 


32 



a. K umber of individual samples. 

b. Mean values of reciprocals of dilution end-points 
determined by total RNA doubling-dilution dot-blot assay (see 
fig.4). 



1.2 
1.2 
1.9 
2.1 
0.8 
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Table 4. Abundances of homologous RNAs in metastases relative 
to mucosa and carcinoma. ~ 



Abundance in Recombinant clone 

metastases pNHl9 pNH32 pKMal pNM61 pI-M59 



Claims 



10 



is 



Relative to mucosa 0-1 0.08 0.09 0.07 6.4 

Relative to carcinoma 0.1 0.75 0.28 0.28 a.O & 
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1. A polynucleotide sequence which Is differentially expressed during malignant tumor progression and 
metastasis in colorectal cancer and fragments thereof 

2. A polynucleotide sequence as claimed In claim 1 characterised in that the cDNA sequence 
corresponding thereto contains the sequence of formula I as herein defined or a sequence 
complementary thereto. 55 

3. A polynucleotide sequence as claimed in claim 1 characterised In that e cDNA sequence derived 
from said polynucleotide sequences comprises the Insert sequence In pLM59 [NOB No. 12429). 

4. A process for preparing a polynucleotide sequence as defined in any one of the preceding claims 
which comprises the use as a probe of the insert sequence in pLM59 or the polynucleotide sequence ot 
formula I as defined in claim 2 cr a fragment of such sequences having at least 8 consecutive nucleotides, *0 
to obtain the corresponding genomic DNA or ANA polynucleotide sequences es defined in eny one of the 
preceding claims. 

5. A process for preparing acDNA polynucleotide sequence as defined in any cne of claims 1 to 3 which 
comprises synthesistng the cDN A sequence from en RNA polynucleotide sequence as defined in any one 

of claims 1 to 3 by enzymatic techniques kncwnp*r **. *5 

6. A process for preparing a polynucleotide sequence as defined In any one of claims * tc 3 by chenicaJ 
or enzymatic synthosis or by microbiological reproduction. 

7. A polypeptide or fragment thereof, encoded by a polynucleotide sequence as defined in any one of 
claims 1 lo 3. 

6. An antibody effective tc bind at least a fragment of the polypeptide as claimed tn claim 7. SO 
9. A polynucleotide probe which comprises a nucleotide sequence capable of hybridising to a 

polynucleotide sequence which Is deferentially expressed djring malignant tumour progression and 

metastasis h colorectal cancer and fragments thereof. 

10. A polynucleotide probe as claimed In claim 9 wherein the nucleotide sequence is capable of 
hybridising to a polynucleotide sequence as defined in claim 2 or claim 3 or a fragment thereof. SS 

11. A methed for the diagnosis or prognosis cf malignant disease which comprises detecting the 
presence or absence tn e sample ot a polynucleotide or fragment thereof as defined In any one of claims 1 
to 3, a polypeptide or frogmen? thereof as defined in Uairn 7 or an antibody as defined in claim 8. 

12. A method of determining the presence or absence of e predisposition to malignant disease which 
comprises the use of a polynucleotide or fragment thereof as defined in any one ot claims 1 to 3 in 60 
detecting the presence or absence of polymorphisms associated with the predisposition to malignant 
disease. 

13. A method of determining the presence or absence of a predisposition to malignant disease which 
comprises detecting the presence or ebsence of a mutation within the polynucleotide sequence defined 

in any one or claims 1 to 3 . 8$ 
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Fig.1. 
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Fig. 3. 
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